The criteria proposed for the clinical diagnosis of Takayasu's disease (chronic inflammatory arteriapathy of unknown origin) were based on clinical and angiographie data from 108 Japanese patients : 96 with Takayasu's disease and 12 with another disease of the aorta . The criteria consist of one obligatory criterion (age sc40 years), two major criteria (left and right mid subdavian artery lesions) and nine minor criteria (high erythrocyte sedimentation rate, common carotid artery tenderness, hypertension, aortic regur . gitation or annuloaortic ectasia and lesions of the pulmonary artery, left mid common carotid artery, distal hrachiocephalic trunk, thoracic aorta and abdominal aorta) .
Universally accepted criteria for the clinical diagnosis of Takayasu's disease have not been documented because of the variability in its natural history and the lack of pathognomonic findings in patients with this condition . Hence, the diagnosis is often delayed (1,2). This disease is a chronic . inflammatory arteriopathy of unknown origin that leads to both stenotic and ectatic changes in the arterial lumen, particularly occlusion (occlusive thromboaortopathy). The aorta or its main branches, or both, are affected (3). Associated pulmonary artery involvement occurs in about 50% of patients (2, 41 . Symptoms usually first appear in young adulthood (24) .
The fo//arcing procedures nary be most useful in the cliairal diagnosio of Taktuvaso' .s disease: 1) careful history taking, with particular attention to the early period of onset of symptoms or signs, or both, of this disease 151; 2) physical examination directed to the possibility of this disease (6); 3) determination of erythrocyte sedimentation rate (2,7,8) : 4) chest X-ray examination (9) : and 5) pulmonary arteriography In addition to the obligatory criterion, the presence of two major criteria or of one major plus two or more minor criteria, or of four or more minor criteria suggests a high probability of the presence of Takayasu's disease . The criteria had an 84% sensitivity in 96 patients with this disease: 52196%) of 54 patients in the active young group, 8180%1 of 10 in the active older group, 14 (67%) of 21 in The inactive young group and 7 (64%) of 11 in the inactive older group fulfilled the criteria ; however, none of the 12 patients with other aortic diseases did so . Use of these criteria has shortened the delay of an accurate diagnosis in patients with Takayasu's disease .
fJ Am Coll Cordial 1988; 12964-72) and aortography including studies of the ascending aorta, transverse aorta with its major branches, descending thoracic aorta and abdominal aorta and its branches . These data are essential to confirm the diagnosis and they may show characteristic findings in some stages of the disease (10) (11) (12) (13) (14) . The criteria I propose far the clinical diagnosis n(Takacasm's disease are based on an analysis of the data obtained from the history, physical examination and angiographic studies of 96 patients with this disease and 12 patients with other aortic disease . The sequence of extending lesions in the branches arising from the arch of the aorta is also analyzed and a differential diagnosis is discussed .
Methods
Patient selection. During the 29.2 year period from May 1957 to July 1986, 109 Japanese patients were admitted to this institution in whom :Se diagnosis of Takayasu's disease was established or reaffirmed . Angiography was performed in 96 of the 109 . This report concerns these 96 patients : (87 women and 9 men) with an average age at the time of first admission of 32.1 s 10 .6 years (range 16 to 63) . All patients had narrowing or occlusion in some region of the aorta or its plain branches, or both .
Of the 12 patients with other aortic disease, 6 were young women in whom inactive Takayaso's disease was suspected 0735-I097IRRls360 before angiography was performed . The diagnoses after angiography were pseudocoarclation of the aorta with aneurysm of the upper thoracic aorta in one. isolated right aortic arch with severe orifice stcnosis of the left subclavian artery in one, undiagnosed Takayasu's disease or congenital coarctation of the abdominal aorta in one, aortic valve stenosis in one and normal cardiac findings in two . The average age of these 12 patients was 29.1 ± 15 .3 years (range 14 to 62) .
Patient classification . The 96 patients were retrospectively classified into four groups according to age and erythrocyte sedimentation rate at the time of first admission . In patients on corticosteroid therapy at that time, the value just before institution of therapy was used . A persistent erythrocyte sedimentation rate of 020 mm/h (Westergren) was considered to indicate the inflammatory active stage of the disease and a lower value the inactive stage (15) . Patients aged <_40 years were classified as the young group and the others as the older group . The active young group, active older group, inactive young group and inactive older group included 54 (56%), 10 (10%O), 21(22%) and I 1 patients (11%) . respectively . The average age of patients in each group at the time of first admission was 27 .0 ± 7.2 years (range 16 to 40) in the active young group, 46 .8 ± 4 .3 years (range 41 to 53) in the active older group, 29 .8 ± 6.4 years (range 19 to 40) in the inactive young group and 47.7 ± 7.8 years (range 41 to 63) in the inactive older group . The average interval from the onset of signs or symptoms to admission was 6 .5 t 5.4 years (active young group), 17 .5 ± 10.2 years (active older group), 8.7 ± 6 .4 years (inactive young group) and 18 .6 ± 10.5 years (inactive older group), respectively.
History and physical examination. For all hot one patient . , the admission history was carefully and prospectively obtained by me . Similarly, for all but one patient, the physical examination was performed by me in the vascular outpatient clinic before or at the lime of admission, or both . When systolic blood pressure difference between arms was consistently 010 mm Hg and the patient was in the supine position, the difference was defined as significant. When the systolic blood pressure in the thighs was consistently lower than that in the arms, the difference was defined as significant . Of 14 fairly healthy subjects from 18 to 45 years of age who visited the outpatient clinic, I I had a higher systolic pressure in the right than in the left brachial artery and the remaining 3 had left-sided elevation . In the former and the latter subjects, the average systolic blood pressure difference between arms was 5 .4 ± 2.2 mm Hg (range 2 to 8) and 1 .7 ± 1 .2 mm Hg (range I to 3), respectively . Systolic blood pressure in the thighs was not lower than that in the arms . To measure popliteal arterial pressure in the thighs, an 18 cm width cuff was used and the patient was in the prone position . When blood pressure was ?140i90 mm Hg brachial or w160190 mm Hg popliteal, hypertension was diagnosed . The measurement of retinal arterial pressure was performed by ophthalmologists . 
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Details on the criteria for hypertension in Takayasu's disease have been reported (2) .
An adequately penetrated plain chest roentgenogram of both posteroanterior and lateral views was takenjust before or at the time of admission . Width of the aortic knob was measured transversely from the left border of the trachea to the left lateral margin of the aorta, as described by Felson (16) . When the width was >_3 cm in young patients (age 040 years) and z4 cm in older patients (age >40 years) . it was defined as a significant widening of the aortic knob . In 66 healthy women from 16 to 40 years of age who were registered in the outpatient clinic, the width of the aorfe knob was also measured.
Angiography . Retrograde supravalvular and abdominal aortogrophy was performed during admission in all but one patient for whom a levoangiocardiogram and translumbar aortogram were obtained . Of the 96 patients with Takayasu's disease, the pulmonary circulation was studied in 94, with the use of cardiac catheterization, pulmonary arleriography and perfusion scintigraphy in 80. Pulmonary perfusion scintigraphy alone was performed in 14 patients .
Of the 12 patients with other aortic disease, retrograde teal acrtcgraphy eras performed it .. all but I patient for whom levophase films of pulmonary arteriography were obtained. In all 12 patients, pulmonary arteriography or perfusion scintigraphy, or both, was performed. For the final 92 patients of the total of 108 patients (96 with Takayasu's disease. 12 with other disease) in this series, I was the chief physician performing the cardiac catheterization and angiographic studies. Meticulous angiographic procedures, based on a thorough physical examination . are required for such patients.
In most patients in this series, coronary angiogaphy was not performed during the routine examination because coronary artery involvement attributable to this disease is rare . Findings on echocardiogaphic examinations were not included in this series because of the time course (1957 to 1986) . Of the 42 patients with Takayasu's disease seen since 1977, 3 were associated with annuloaortic ectasia as was suspected from the echocardiogram obtained before angiog raphy . At present, Doppler (17) and two-dimensional (I8) echocardiography is reliable for detecting aortic regurgitation and annuloaartic ectasia, respectively . The term annuloaortic ectasia was defined according to Ellis et al . (19) , that is, aneurysmal lesions beginning at the aortic valve anulus and terminating proximal to the origin of the ionominate artery .
Definition of criteria (Table 1 ) . The 12 criteria proposed for the clinical diagnosis of Takayasu's disease and the definition of each, which included one obligatory criterion, two major criteria and nine minor criteria, were established retrospectively. "Characteristic signs and symptoms" of -1 month's duration were defined as cardinal limb signs or symptoms such as pulselessness or pulsus dilferens in the The mass severe stenosis or occlusion present in the mid portion from the point I cm pmximul to the left vertebral artery orifice to that 3 cm distal to the orifice determined by angiogmphy. The most severe stenosis or occlusion present in the mid portion from the right vertebral artery orifice to the pons 3 cm distal to the orifice determined by angiogmphy .
Unexplained persistent high ESR >_20 mmlh 1Westergeanl at diagnosis or presence of the evidence in patient history. Unilateral or bilateral tenderness of common carotid arteries by physician palpation : neck usch, leod-uss is c.-pi Persistent blood pressure a140N0 mm Hg brachial or =_161190 mm Hg poplileel at age 140 yr.
or presence of The history at age 5_411 yr. By auscultation or Doppler echocardiography or ergiegrphy.
By angiogmphy or two-dimensional eehncardiogmphy Lobar n segmental arterial occlusion or equivalent determined by angiogmphy ar perfusion cinligrphy; or presence of stenosis, aneurysm, Iuminal irregularity or any comidaaie" in pulmonary trunk or in unilateral or bilateral pulmonary arteries determined by angiogmphy . Presence of the most severe slenosis or occlusion in the mid portion of 5 cm in length from the point 2 cm distal In its orifice determined by angiogmphy . rresence of the most severe stenosis or occlusion in me distal third determined by angiogmphy. Narrowing. dilation or aneurysm . luminal inregularity or any combination determined by angiogmphy ; tortuosity alone is unacceptable . Narrowing, dilution or aneurysm . Iuminal irregularity or any combination and absence of lesion ammo-iliac region consisting of 2 cm of terminal aorta and bilateral common iliac arteries determined bra angiogmphy, tonuosity alone is unacceptable . t The proposed criteria wrist of one obligatory criterion, ova major criteria and nine minor criteria . In addition to the obligatory criterion. the presence of two major criteria, or one major and two or more minor criteria or four or mom minor criteria suggests a high probability of the presence of Takayasu's disease .
"Characteristic signs and symptoms' are explained in the toot (Methods) . ESR = erythrocyte sedimentation rate . (Table 3 ). There were eight important findings leading to a preangiographic, tentative diagnosis of Takayasu's disease . These findings, obtained by physical examination, included age . high erythrocyte sedimentation rate and four chest roentgenographic signs . Bruits . pulse or blood pressure differences and chest roentgenographic signs were three major findings . In patients in the active young group, active older group . inactive young group and inactive older group, four or more of the eight findings were obtained in 54 (100°61, 10 (100%1, 17 (81%) and 7 (64%) patients, respectively . The frequency of these findings in the 96 patients with Takayasu's disease was significantly greater than that in the 12 with other aortic disease (92% versus 42%, p < 0.005).
Angiographk: findings (Table 4) . Sites of the most severe lesions observed in the subclavian arteries . the left common carotid artery and the brachiocephalic trunk ire shown in Table 4 . In the 96 patients, the four sites susceptible to stenosis or occlusion in these arteries were the following: the mid portion of the left subclavian artery, the mid portion of the right subclavian artery, the mid portion of the left common carotid artery and the distal third of the brachiocephalic trunk. The presence of a lesion in each of the four sites . particularly the former two sites, strongly suggested the diagnosis ofTakayasu's disease, Lesions of the brachiocephalic trunk, the right common 'Pulselnrvness ar pulse difference or unobtuimlble blood pressure in the arms, or significant blood pressure difference in ihe :mms nr )bred pressure lower in the thighs than in the arms. CXR = chest roentgenographic : ESP = erythrocyte red involation lute. carotid artery, the right vertebral artery and the left vertebral artery were evident in 41 (43%), 49 (51%), 28 (29%) and 47 (49%), respectively, of the 96 patients . However, lesions of these four arteries occurred in only one patient who did not have lesions of the right and left subclavian arteries and the left common carotid artery . Lesions of the latter three arteries occurred in 17 patients (78%) who did not have lesions of the former four arteries . Among these 17 patients, 10 had no lesion of the right subciavian or left common carotid arteries but rather a left subciavian artery lesion that, in 8 of the 10 patients, occurred in the mid portion . In six of the seven remaining patients, lesions of the right subclavian or left common carotid artery, or both, in addition to those of the left subclavian artery were present . On the basis of this evidence, the sequence of extending lesions in the aortic arch branches is shown in Figure 1 . Lesions of the thoracic aorta were observed in 64 (67%) of the 96 patients, and were associated with left subclavian artery lesions in 58 of the 64 . Lesions of the abdominal aorta were present in 48 (50%); among the 48, 37 had no aorto-iliac lesions, I I had associated aorto-iliac lesions and none had aorto-iliac lesions alone. Annuloaortic ectasia was revealed JACC Vol . 12 . No . 4 October 1989:96 72 in five and was associated with aortic regurgitation in four of the five.
Of the 94 patients whose pulmonary circulation seas studied, 53 (56%) had involvement of the pulmonary artery . 25 of whom had one or more lobar arterial occlusions or their equivalent. Of the 80 patients who underwent pulmonary Table L angiography, 22, 10, 9, 10 and 9 bad iubar ar sc ---1 ) arterial occlusion of the right u, per lung. right middle lung, right lower lung, left upper lung and left lower lung . respectively . Narrowing or occlusion of the right pulmonary artery and dilation or aneurysm of the pulmonary trunk was revealed in 10 and 5 patients, respectively . Sites most susceptible to pulmonary artery involvement were the right upper lobar artery and its segmental branches . Diagnostic criteria (Tables 5 and 6 ) . Of the 12 criteria in the 96 patients with Takayasu's disease, in unexplained high erythrocyte sedimentation rate, thoracic aorta lesion and left mid suhclavian artery lesion occurred with the highest frequency (64 to 731 7%) ( Table 5 ). Carotid artery tenderness was found in 12 patients who belonged to active groups, and it was detectable in 6 before the appearance of any abnormality of the common carotid artery on the angiogram . With Table 6 . Number of Patients who Satisfied the Criteria for Diagnosis of'fakayosu's Disease ISHIKAWA Ill sOrNOS I IC CRITERIA OF'TAKAYASU'S DISEASE 969 a:rx) to the number of patients who fulfilled the criteria, the percent of patients in the combined active yourtg and ^Orf-groups was significantly greater than that In the combined inactive young and older groups (94V, versus 66% . p < 0 .005)ITable 61 .
Discussion
Reports concerning the number and frequency of involved arteries in a large series of cases of Takayasu's disease have increased in both autopsy (3) and clinical studies (4,?0-24) . However. only one report (25) of the diagnostic criteria for this disease has appeared and a description of the sensitivity was not given . In the present series of 6 cases, not only the involved arteries but also the characteristic sites susceptible to involvement in the same criterion Numb,,l' ;) ifbatlcnl . WirhTakuyaso Table  4) . The number of patients who fulfilled the criteria . sensitivity of the criteria and the other aortic diseases that should be differentiated from Takayasu's disease varied from group to group . Therefore . the four subgroups in this series are of practical use for both the clinical and differential diagnosis .
Diagnoslic Approach
History and examination. At the time of history taking . recognition of four patterns of progression of the disease and "characteristic signs and symptoms." which were previously reported (5) and were related to the obligatory criterion of age 540 years in two older groups in this series (Table  1) , were most useful for a tentative diagnosis of Takayasu's disease, particularly cardinal limb signs or symptoms. Limb symptoms were usually so mild that they were apt to be overlooked aahout active and careful questioning . particularly those at an early period after the onset of symptoms . Patients frequently complained of fatigue in the left arm during exercise (for example, while shampooing their hair) .
In addition to high erythrocyte sedimentation rate in the active stage (2 .71 . certain clues suggesting a tentative diagnosis of Takayasu's disease have been emphasized, particularly carotid artery tenderness, arterial bruits and pulse difference in the limbs (1, 6, 20, 26, 27) . Secondary hypertension and aortic regurgitation were key complications atirihuted to the disease . and were related to prognosis (2 .8) .
Chest roentgenogram . Many reports concerning chest roentgenogam for patients with the disease followed Niimi's case report (28) of a 17 year old woman with Takayasu's disease who exhibited a widening of the supracardiac shadow on chest roentgenogram that developed during 22 months . The chest roentgenogam is thus emphasized as a "window to the diagnosis of Takayasu's disease" (9) . Contour irregularities of the lateral margin of the descending thoracic aorta (9, 11, 14, 24, 29) , aortic calcification 19.10.12,24) and focal decrease in pulmonary vascularity (9,24,30 .3 11 have been detected on the chest roentgenogram . In this series, aortic calcification was revealed on chest roentgenogram in eight patients in the active young group at an average age of 26 .6 ± 9 .0 years (range 15 to 40) ; in these 8 patients, the average interval from the onset of symptoms to the recognition of appearance of the disease was 12 .1 t 6.4 years (range 4 to 24) . A combination of one or more or these four chest roentgenographic signs, particularly the supracardiac aortic widening sign, and several findings on the physical examination proved t be invaluable for a preangiographic diagnosis of Takayasu's disease .
Aortography . Aortography in patients with this disease (12) has revealed that the subclavian arteries are usually normal at their origin but are narrowed or completely obstructed beyond the costocervical trunk . In one report (13) , 90% of the left subclavian artery lesions were located IACC W.I . 12. No. proximal to the takeoff of the vertebral artery, whereas 70% of the right subclavian lesions were distal to this point . More recently, lesions of the suhclavian artery distal to the vertebral artery were noted in 47% of cases (25) . In the present series, the most severe stenosis or occlusion in both subclavian arteries was usually located at the mid portions . which were defined in detail (Table 1) . Of the 96 patients . 72 (75%) had unilateral or bilateral mid subclavian stenosis or occlusion . The aarto-iliac region has usually been spared from involvement, as noted in both aortographic (13, 14, 24) and autopsy series 13).
Pulmonary artery involvement. which was first shown on angiograms by Tomomatsu et al . (32), has been observed by angiography or by perfusion scintigraphy, or both (2 .4 .8) in ±50% of patients with Takayasu's disease . Echocardiography (17.18 ) is now in wide use for diagnosing and evaluating aortic regurgitation and annuloaortic ectasia . For the latter, nuclear magnetic resonance imaging also is useful (33) . In the future, these noninvasive diagnostic tools may serve as substitutes for aortography, except for observations of the main branches from the entire aorta . Takayasu's disease rarely involves the coronary arteries (34.35), but coronary angiography may be necessary for patients with anginal pain, particularly in younger patients .
Differential Diagnosis
In patients in the active young group, the clinical diagnosis of Takayasu's disease is not so difficult with the use of the present criteria, even In the early period after the onset of symptoms. However. in rare cases of combined annuloaortic ectasia with aortic regurgitation and high erythrocyte sedimentation rate alone, the diagnosis of Takayasu's disease may be difficult without histologic observations (36 .37) . In some patients in the remaining three groups, it was necessary to differentiate Takayasu's disease from other major diseases .
Giant cell arteritis . Giant cell arteritis with large artery involvement, with or without aortic regurgitation, has been reported . However, there has been no description of the following two manifestations: I) lobar or segmental occlusion of the pulmonary artery despite the presence of pulmonary arteritis (38) ; and 2) narrowing of the descending thoracic or abdominal aorta despite the presence of aortic aneurysm (39) (40) (41) (42) (43) (44) . In contrast to these conuitions of giant cell arteritis . all of the 10 patients in the active older group had one or a combination of these two manifestations . Therefore, in sputa active older patients who do not satisfy the obligatory age criterion, these manifestations may be key findings to differentiate Takayasu's disease from such conditions as giant cell arteritis .
Takayasu's disease versus atherosclerosis. Concerning arterial lesions in patients locking the obligatory age criterion in the inactive older group, it may be difficult to determine whether the lesions are due to 'fakayasu's disease, to atherosclerosis superimposed on Takayasu's disease or to atherosclerosis alone. In contrast with characteristic sites of arterial involvement in Takayasu's disease, sites more susceptible to atherosclerotic involvement arc the orifices and proximal segments of the aortic arch branches (45-4R) and the distal abdominal aorta, particularly the aorto-iliac region (49) . Among the I I patients in the inactive older group . 4 who did not completely fulfill the criteria. had lesions in at least one or two characteristic sites of arterial involvement in Takayasu's disease that remained unchanged . Pulmonary artery involvement, which was evident in 7 of the II patients, should aid in differentiation from atherosclerosis .
Of these seven patients, four had multiple pulmonary segmental occlusions, two had a single segmental or two subsegmental occlusions and one had aneurysm of the pulmonary trunk.
Coarctation of the aorta. It is often difficult to differentiate the atypical coarctation of the aorta type of Takayasu's disease (7, 50, 51) in the inactive young group from congenital coarctation of the descending thoracic end abdominal aorta (52) even after aortography but without histologic examination (53, 54) . Of the seven patients in the inactive young group who did not completely fulfill the diagnostic criteria, six had a left mid subclavian artery lesion or pulmonary artery involvement, or both .
Implications. For some patients in the two inactive young and older groups who did not completely satisfy the diagr.gstie criteria, an exclusive diagnosis or histologic diagnosis. or both. may be helpful . fire high casit"ity 'f the proposed criteria for the clinical diagnosis of Takayaso's disease in patients in the two active young and older groups, who comprised two thirds of the patients, will assist in improving the prolonged delay in the diagnosis of this disease (5) and in allowing early commencement of corticosteroid therapy for regression of the stenoses (55, 56) .
I am indebted to my colleagues fur cooperation won the cardiac cutfieritier and angiogmphy.
